Anti-proteinuric effects of glycosaminoglycan-based drugs.
Heparan sulfate (HS) is a member of the family of glycosaminoglycans (GAGs) that is generally bound to a core protein to form a proteoglycan (PG). HSPGs may be cell-membrane associated (glypicans and syndecans) or located within the extracellular matrix (agrin, perlecan and type XVIII collagen). The sulfate and carboxylic groups in HS are responsible for the negative charge of the sugar chain. HS is abundantly present in the filter unit of the kidney, especially in the glomerular basement membrane (GBM), and is assumed to repel negatively charged proteins, including albumin, thereby preventing their filtration. Alterations in HS expression in the GBM have been reported in a number of renal pathologies, including diabetic nephropathy, minimal change nephropathy and membranous glomerulopathy.A decreased HS expression in the GBM generally correlates with an increase in the level of proteinuria. Progressive proteinuria may result in end-stage renal failure when untreated. Based on these findings, GAG-based drugs have been used to treat proteinuria and some, notably sulodexide, have shown beneficial effects. The biosynthesis of HS and its possible role in renal filtration are discussed, an overview of GAG-based drugs and their effect on proteinuria is provided, and possible mechanisms by which GAG-based drugs ameliorate proteinuria are discussed.